Two proofs of this theorem are given. The first, for gf separable and Sίf of arbitrary dimension, uses an extension of the technique of [1] to obtain a triangular factorization for nonnegative-definite matrices with operator entries to construct the desired stochastic process X( ). The second, for ^ arbitrary and Sίf of infinite dimension uses the techniques of reproducing kernel Hubert spaces, and is a bit simpler.
Main results. Let £ίf be a complex Hubert space and let B{Sίf, Sίf) be the bounded linear operators on. Let ^ be a Hausdorff space and let K: gf x & -• B{3$f, 3ίf) be a (jointly) continuous function. We say that K is nonnegative-definite if for every t u , t n € g^ and a? t , ••-,$,€ Sίf the sum (1) Σ (K(t i9 tt)x h x<) ^ 0 .
The generalization of the Kolmogorov theorem we wish to prove is contained in THEOREM In order to prove this theorem we require a number of facts about operator-valued matrices and about the solution of operator equations. The first result, is due to Douglas [2] . (See also FillmoreWilliams [4] .) We will denote the range of the operator A by and the kernel of A by LEMMA If we restrict K, of Theorem 1, to a finite subset of & the kernel K becomes a n x n matrix whose (i, j) entry is K i3 = K(t if t$), 1 <^ i, j <; n. This matrix is nonnegative-definite in the sense that for every x l9 x 2 , , x n e (2) Σ (ίϋ*i, »*) ^ 0 .
Let gf be a separable Hausdorff space. If K(-, •) is a continuous nonnegative-definite function from & x *%? into B(J%*, Sίf) then there exists a separable Hilbert space 5ίΓ and a continuous function X{t) from & into B{£ίf, 3ίΓ} such that X*(t)X(s) = K{t, s) .
Denote by S(f % the space which is a direct sum of n copies of ς = β^ 0 ... 0 ^ with the natural inner product. Suppose that K is an operator on Jg^; that is, K is an n x n operatorvalued matrix. Then (2) means that (Kx, x)^0
for every x = (x ί9 •••, x n )eJ%^, that is K is a nonnegative operator on £έf n . Note that if K is nonnegative-definite, K^ = ίΓ^, for all 1 ^ i, j^ n. If ϊ is an w x n operator-valued matrix and m g n, we write iΓ m for the upper left m x m submatrix of K. LEMMA 
Let K be an n x n nonnegative definite, bounded operator-valued mati
Then there is a positive constant X so that
Proof. Let We must show that n-2
has a bounded solution for Γ Λ _ lfΛ . By the Remark we have for any £"_! e ^g^ a vector z n _ 2 e έ%f such that
Thus, proceeding sequentially we can solve the equations
, an application of (11) gives
By ( Substitution into (13) gives
The last term of (14) is
Interchanging limits in the second term on the right hand side of (14), the equation (14) becomes we will employ Lemma 1 (iii 
This inequality, combined with the Remark above gives the nonnegativity of K z -T? z T 13 -Tt 3 T 23 and hence the existence of and boundedness of T 33 . We pass to the induction. Assume that 
Σ (Tj n Z n , Tj^^Zn^) .
The last term of (14) is n~~2
Interchanging limits in the second term on the right hand side of (14), the equation (14) becomes 
. The function X is then continuous and X(t)*X(s) = K(t f s).
In the following theorem the condition of separability is removed from &. However, 3ίΓ will be a nonseparable Hubert space. The construction below seems to have originated with Naimark [5] . The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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